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This invention relates to an electromagnetically oper 
ated valve, and has for its principal object to provide a 
novel valve of this type which is particularly adapted for 
use where it is to be retained in an energized condition 
for considerable periods of time, or in situations where 
the fluid to be controlled contains solid particles or cor 
rosive matter which should be excluded from the bearing 
surfaces for the plunger or armature to insure reliability 
of operation and long valve life. 
A further object is to provide a valve of the class de 

scribed having means for balancing the fluid pressure to 
which the valve closure member is subjected, whereby to 
minimize the power required to actuate the valve and to 
retain it in energized condition. 

Other objects will appear and be more fully pointed out 
in the following specification and claims. 

Referring to the accompanying drawing which illus 
trates, by way of example and not for the purpose of 
limitation, a preferred embodiment of my invention: 
FIGURE 1 is a central vertical sectional view showing 

the valve in closed position, and 
FIG. 2 is a similar view showing the valve in open, ener 

gized condition. An elongated housing, indicated generally by the nu 
meral 3, is provided at one end with a port 4 and at the 
other end with a port 5. The port 4 communicates with 
a first chamber 6; the port 5 communicates with a second 
chamber 7, and an annular seat 8 surrounds the port 5 at 
its junction with a chamber 7. A tubular armature 9 ex 
tends from the chamber 6 to the chamber 7 and has an 
axial flow passage 10 for flow of fluid from one chamber 
to the other. As shown, lateral passages 11 connect cham 
ber 7 with axial passage 10, and fixed on the lower end 
of the armature 9 is a closure member 2 adapted to be 
moved to and from closed position in relation to the 
seat 8. A resilient elastic washer may be fixed on the 
contact side of the closure member 2 for sealing engage 
ment with the seat 8. In the embodiment shown, the 
tubular armature 9 and closure member 12 are biased to 
ward valve closing position by a spring 13 which is con 
fined between an upper end surface of the chamber 6 
and an upper end portion of the armature. It will be 
evident that, as alternatives to the spring bias, the plunger 
or armature 9 may be arranged to close normally by grav 
ity or by a fluid pressure differential acting on the closure 
member 12 or by both fluid pressure and gravity. 

Surrounding the armature 9 between the chambers 6 
and 7 is a magnetic coil 14 which, when energized, actu 
ates the armature to open the closure member 12 in rela 
tion to the seat 8. An internal bearing member 15 of the 
coil 14 extends coaxially through the coil to slidably en 
gage and guide the armature 9 in its axial movement. 
Bearing member 15 has a threaded upper end portion 6 
upon which is fitted a threaded housing member 17 hav 
ing external threads connecting it to an upper housing 
member 18. At its lower end the member 15 is rigidly 
connected to a housing member 22 defining an extension 
of the chamber 7. The tubular armature 9 is preferably 
made in two parts, one being formed from a ferrous or 
other magnetically attractable metal, and the other part 
(the upper part shown in the drawing) being formed 
from a non-magnetically attractable material such as brass 
or a synthetic resin. 

Confined under compression between the upper end of 
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the member 17 and a shoulder formed in the member 18 
is the outer periphery of a sealing member 19. This seal 
ing member is a flexible elastic diaphragm formed with a 
central opening which has a sealed connection with the 
upper end portion of the tubular armature 9 to allow 
limited axial movement of the armature while sealing off 
the upper end of the interface bearing surfaces between 
the armature and tubular coil member 15. A similar seal 
ing member 28 of diaphragm form is provided to seal off 
the lower end of the bearing for the tubular armature 
from fluid flowing through the valve. The outer periphery 
of the member 20 is compressed between housing mem 
bers 21 and 22 forming the chamber 7 and having a 
threaded connection one with the other. A central open 
ing in the member 20 fits in sealing relation to a lower 
end portion of the tubular armature 9 above the ports 11. 
A suitable adhesive may be used to connect the inner pe 
ripheries of the sealing members 19 and 20 to the arma 
ture 9. 
To limit movement of the armature, it is formed with 

an annular flange 23 above the sealing member 20 for 
contact with a shoulder formed in the housing member 
22 when the valve is in energized open position, as indi 
cated in FIG. 2. To facilitate assembly of the valve in a 
flow system, the housing member 21 may be formed with 
a projecting member 24 for connection with a tubular con 
duit and a threaded terminal 25 may be formed on the 
upper end of the housing member 18. 

It will be evident that the sealing members 19 and 20 
are so arranged that they are subject to oppositely directed 
fluid pressure in the chambers 6 and 7 respectively. In 
order to balance these oppositely directed fluid pressures 
acting on the armature, the area of the member 19 sub 
ject to fluid pressure in the chamber 6 may be made either 
Smaller or larger than the area of the member 20 subject 
to pressure in the chamber 7. For example, in a situation 
where the port 5 is open to atmospheric pressure when the 
valve is in closed position and the chambers 6 and 7 con 
tain fluid under superatmospheric pressure, the area of the 
pressure side of diaphragm 20 may be made enough larger 
than the pressure area of the diaphragm 19 to offset the 
pressure on the closure member 12 tending to retain it in 
closed position. With the valve pressure in balance, a 
minimum of power is required both to open the valve and 
to retain it in open position. 

Another important function of the diaphragm seals at 
both ends of the bearing surfaces for the tubular armature 
is to seal off these surfaces and protect them against de 
posits of solid particles carried by the fluid passing through 
the valve, and also to protect the bearing from the deteri 
orative effect of corrosive matter in the fluid. 
A further important feature of my improved valve is 

the provision for continuous cooling of the tubular arma 
ture and magnetic coil, particularly during periods when 
the coil is energized. It will be evident that this desirable 
cooling results from the flow from port 4, through cham 
ber 6, axial passage 10 and lateral passages 11 past valve 
seat 8, to port 5, or in the reverse direction, to the port 4 
from the port 5 throughout the period when the valve is 
in open energized position. When the valve is closed, 
fluid remains in the axial passage 10 and chambers 6 and 
7 to continue the cooling effect. Valves possessing these 
advantageous features are needed, for example, for con 
trolling flow in liquid treatment apparatus where the liquid 
contains sediment and corrosive salts or acids in solution 
and the solenoid coils are subject to the heating effect 
of energization for long periods of time. 
I claim: 
1. An electromagnetically operated valve comprising 

an elongated housing having oppositely disposed end 
chambers for fluid and ports communicating with said 
chambers respectively, a valve seat defined by one of said 
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ports, an elongated tubular armature defining a flow pas 
sage from one of said chambers to the other, a valve 
closure member carried by said armature for closing the 
valve at said seat, a magnetic coil surrounding said arma 
ture and having a tubular bearing member disposed to 
guide said armature for axial movement within the coil, 
and sealing means interposed between the end portions 
respectively of said armature and said housing for ex 
cluding fluid under pressure in said chambers from the 
interface surfaces of the armature and tubular bearing 
member. 

2. An electromagnetically operated valve in accordance 
with claim 1 in which said sealing means comprise flexible 
diaphragms interposed between the end portions of said 
tubular armature and said housing and subject to oppo 
sitely directed fluid pressure in said chambers respectively. 

3. An electromagnetically operated valve in accordance 
with claim 1 in which each of said chambers is defined 
by separable, interconnected housing members adjacent to 
opposite ends respectively of said magnetic coil, and 
wherein opposite end portions of said tubular bearing 
member are rigidly connected to a housing member of one 
of said chambers. 

4. An electromagnetically operated valve in accordance 
with claim 3 in which said sealing means comprise flexible 
diaphragms each having an outer periphery confined be 
tween the housing members defining one of said cham 
bers and an inner periphery secured in sealing relation to 
an end portion of said tubular armature. 
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5. An electromagnetically operated valve comprising, 

a housing having oppositely disposed first and second 
chambers for fluid and ports communicating with said 
chambers respectively, a valve seat defined by one of said 
ports, an elongated tubular armature in continuous com 
munication with both of said chambers, a valve closure 
member carried by said armature for closing contact with 
Said seat, a magnetic coil surrounding said armature be 
tween said chambers and having a tubular bearing mem 
ber containing said armature, said coil, when energized, 
being operative to actuate said closure member to open 
position in relation to said seat and said closure member 
being biased toward closed position on said seat, and seal 
ing means interposed between said tubular armature and 
housing for excluding fluid from the interface surfaces of 
the armature and tubular bearing member. 

6. An electromagnetically operated valve in accordance 
with claim 5 in which said sealing means comprise flexible 
diaphragms interposed between the end portions of said 
tubular armature and said housing and subject to oppo 
sitely directed fluid pressure in said chambers respectively. 
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